Reflex control of renal nerve activity originating from the osmoreceptors in the hepato-portal region.
The reflex effects of hepatic osmoreceptors on the renal sympathetic nerve activity (RNA) were studied in 30 pentobarbital anesthetized, vagotomized and sino-aortic baroreceptor denervated (SAD + VD) rabbits. The changes in mean arterial pressure (MAP), heart rate (HR), and RNA were examined when 9% NaCl, 6.5% LiCl or 50% glucose solution was infused into the hepatic portal vein at a rate of 0.15 ml/kg/min for 10 min. Infusion of 9% NaCl solution into the hepatic portal vein increased the plasma osmolality by 10.8 +/- 1.0 mOsmol/kg from the control level in the blood of the hepatic portal vein and by 2.8 +/- 2.0 mOsmol/kg from the control level in the systemic blood. MAP was significantly elevated by 10.2 +/- 5.0 mmHg but HR did not change with hepatic portal infusion of 9% NaCl solution. Intraportal infusion of 9% NaCl solution significantly decreased the RNA by 28.6-34.2% from the control level, 6.5% LiCl solution by 28.6 +/- 4.7%, and 50% glucose solution by 26.2 +/- 3.0%. Femoral arterial infusion of hypertonic NaCl solution, however, did not evoke any significant change in RNA in SAD + VD rabbits. These findings suggest that increases in osmolality and NaCl concentration in the systemic circulation do not result in a decrease of RNA. Furthermore, after section of the anterior and posterior plexus of the hepatic nerve, hepatic portal infusion of hypertonic NaCl solution elicited no change in RNA. The present data indicate that an increase in osmolality in the hepatic portal venous blood results in a reflex decrease of RNA. This reflex may be important for restoration of a postprandial increase in osmolality.